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(54) OPERATING APPARATUS FOR CIRCUIT BREAKER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To appropriately control 
velocity of a movable member at the time of closing 
operation and breaking operation. 
SOLUTION: A magnetic circuit comprises a fixed 
member a permanent magnet: the movable member; and 
an electromagnet 9 wherein a reactor 23, which is 
electrically connected in series with the electromagnet, 
is provided in a position not interlinking with a magnetic 
flux of the magnetic circuit Thereby, at the time of 
closing or breaking operation, when the magnetic flux of 
the magnetic circuit is changed and a 
counterelectromotive current is induced in the 
electromagnet, by discharging the energy accumulated in 
the reactor, a decline of excited current of the 
electromagnet generated by the counterelectromotive 
current is compensated, thus the decline of moving 
velocity of the movable member at the time of closing or 
breaking can be prevented. 
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J; i fc: J: SDlKflSS«0«TS:?HSL. ^DSP 

*J6c?)^»aJK^B&-^CcMI|-f--l..ri:*i-t-#S. *^ 

10060] (.%3(r)mmm) m3\i.i^W^(r)'^3<n 

-rS>i9. fi<*a^t:{4'JTi5'h;V2 3c7){aS5:^^SL, 'J 
Ti7 h;l'2 3 ^^m(rmmWSi5^2 2 a h^iBE^P b 

[0061] ^r*5. ur^ h/P2 3(4. mMoiiKiTlijSS 

3iffifJHS^^2 2a. 2 2b^ffl®L. tSAHlS 
1f^2 1a, 2 Ib^MS-rSCkT. El30fimd-C 

[ 0 0 6 2 ] iy::. S:tSAiaHl-tl>!t46tZ{4, 
t5Al)ieSS;;^2 la. 21b ^KffiL, ^^oigffifjljj^^ 
jir 2 2 a . 2 2b ^"^mth :itX\ H 3^0111^3 
Ltim^t^fSJL L . 'J r:7 b7l^2 3 tC:x;T-.;P^-S:ffi=i. 

3tC3im$^i^v^cor!;r:J' b;U2 3(;x:*.;1'^-*4K' 

[0063] sim^Meiimmmiz^mL. mm 
5 9 ^(ommvmifimsm^izj: o ^t-t t.mico 
mmmmtmmi^z. mmmmt/i^<7)i&T-»(,z!Si\:,xvr 

[0064] mz. -^m^meti^^Amiz^m^^^ 

14, «giadT'5^-fllIS&4't;UT:?h;P2 3*«^L^rv^ 

10 0 6 5} iMLfzXo trz^mimmi,zxtn£. mm 



izx r)mmmm i i^zx hmwf^ic^i&TtrnmL. -^m 
^m6(7)^wmm^vi^-mizmm^h zt^^v^ h . * 

/i. SSyN';i^7'30gB®c:ief^^+^=5:i£fflr5^^#-2. 
Zbtl^X'^h, 

[0066] ( m4 ) m 4 {42|s:%BJc7)^4 O 

mx'h^o ^mmmmit. &.AWsmmtmmmm.mtx' 
^ti^ixmmmnfi<7)smitt:m^h(^x'»>'o . ma^m 

APc ( = Pb) i:c7)ratcie»Tllfi^<^i2 2c$rJi«!-r 

h—iT. m.mpG9<oBj^tmmj^Phbcomzik?smu 

S^2 1 c ^®ig!L/i«^f:'5roTV^S. 

[0067] w±oa; 3 t:«)S$n/cjg8fi^ffl^ 

{4, SAl»Kg^jS2 la, 2 1b, 2 1 c^WfiiL, *» 

ii»TlFafg,-S2 2 a, 2 2b. 2 2 0^^^-^?.^ 
tX\ 9 cr> A j^i}^i^B;mi<^. ll4 4'(^lliKsT 

^■riHl8&*^'fi)c3iL, mas 9 J; 0, iSt?Jf\^^(7:>mm:h 

[0068] tfz. mMG9^mmmm-^^ii. m 
mmm^fk2 2a, 22b, 22c srfflfiit, t^-^ikx 
mmmA2iai. 21 h, 2ict:mm'&ztx!'. m 

[ 0 0 6 9 ] zT. ist^jmmt . mmmmmtT 

a. mmM^f^cr>m^^ziii^:^mm^9cr)M^ (.mtm 

[0070] ±^L:t i d t.z:^mm.\iZi:tt\f. SA 

m^m\\.zmLtzmm%(:>tihm. ^mmnecr>^x 

[007 1] l¥t<{4. mmG9lZ^mi''yy9ti:m 

tt. ikxmi^mziimmps 9 a - Bj^co:^m.mi>zm 
mt. jmmimizMm?E9<7^'pm^-yy9t^^(^A 
x'(^s.mi,zmM-t^ w t x\ mmmi¥^ t SA»f^ 

[0072] ..ri-r\ tta59(7)4'P^I:5'-y7'9 t(7){ia 

[ 0 0 7 3 1 H 1 4T^LtiJ: o iz. mimipmzli^-i 

^-10, 11 ^z^t^titz:i^^-J]^^-i:mik't?> :zbi,z 
J;'9^»gPW6c7)Jli^,a:^.;^d{^-^^#^:^, ttJ^59^ 

[00741 tti. mmE9cr>i^^tfi4^^\.^:fftfimmm 
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[0075] tSJMi^^l^iiWm^9^(r)mmiZ 

X o^N'^- 10,11 ismthiiimt^hhfzisb, mnm 

[0076] (US comtmm) m 5 s <^ 
mmmizi^^mm^mmi^mmcomm'^^^^^-m: 

0. 1 cizitix. &xm<7)mmMmiz 

\m\^t^j:txoi,zmmB9(OB^tmmM.Pbtcom 

mm^}^2 2ci,zRtx. mmmir>mmMmzi\m\^t 
b ) k comzmm^iiti^immmy^ :t- k 2 2 
[0077] }xi>z. i^Ltcoj: d i,zm^$r^t::Mm^m^ 

!4. ikXMW&}^,2 1 a. 2 1 b^rffl^L. ilfflf 

m&i^M22a., 2 2himmt&ztx\ mmpG9(^ 
A^i}^i>Bj^<^. m^'pcrtmisX'^^mm^ss.i.-t 

[0 0 78] mii59^5ia)Tii?^-ri.:®-^{i. 

BiMfg*2 2a. 22b?rHfiSL. ^A1«S^ 
j^2 1a. 2 lb$-K®-ri.::i:'C. «M59i^Bjfe&» 
^>A;SI^<D. 054><???88^cl-CS^-ril|j?&*Jfl!ti-r&. 

[ 0 0 7 9 ] iiTt. tSAiiMi^iomspi (si^) ti. nm 

5 9 -y 7" 9 t *»/i> C ^ifil'vcOBftix*i*jtA(i!llI 

^SfJRSy'f3i--K2 2dfcJ;-pTffiih;^n^, 

C^:^r&J^c7)?SfL*Mi!Jl)?aS(IK:?''f3i--h'2 1 die 
Ji-yXmt^tl^. 

[ 0 0 8 0 ] ^: SAiaSH-^*^. IftAMibfi^J 
RB:r>f :t- H 2 2 d tJH^TI^t^S*^'. SAffflSlMMRR 
;J^>f3j--H2 2dcO;i?V-KJ;0^s «?S59i7)4.r^:J' 

ilBrlilK-ri.^*). mfi8[59tOBjj^(7):&*«^ii5[*JW< 

[ 0 0 8 1 ] ±^ u/v: i d i>z:immmmi,zMf. mm 
m.^^mm^mi>zmi-th tiMz-jm^mm^ 9(d^- 

y^C0-fcm;iSr2oc0^M:t-H2 1 d, 2 2dtc:J;'3 

mmx'^hcox\ mmE9cDmm:^-yy°wmi,z. mm^ 
mm L<i±x^ -vi-yy^mi^mizim^mmtf^ 

iJ' -y 7°-Kmatlt3 J: 0 . ikXAV^'MWUzm LtzmM^ 9 
cr>Ty^T^~y^:n?>^tti^X'^. ^A»ftB#tL< 

immm^mza tti) "Tiftacw 6 oftis^ri&f'^jijK 
[0082] (^6<7)mMmm) m6ii:^^m(7ime<D 



mimmiz^^mm^mmi!ms<^mmm^^^f(t^ 
mx'h^. ^mm^ma. ms(7)mmm<n^mx'^ 

^^^SmS&ISBSt^tJV^-C. ^jS2 la. 21b. 2 

2a, 2 2bOlHHijlf^Sr^t/i:^55;i:'S:oTV^|,. 

[0083] -r^*)-f=>. nm^m e ^:MmiiLmi)-i^tscK 
{iat^^ffij^-tts t ^ . mM59tcSAjais&gHte-r-2. 

tiMZiSiXmi^^a 1 a. 2 1 bSrl^L, -€-<^^. 
*£Af4atS?.*il^^*i^Al)?K^;S2 1 a, 2 1 htrWi^ 

[0084] iict. m±«0 J: d tc«^$ix^3gKlTSffl*fe 

-f^^BOl&f^Sri^BJ-r-g.. J^lH^;i^2 la. 2 1b 

^mmt. ij^^. 'm&m^,2 2a. 22b ^mm- 
hztx\ mm^ 9 \izms('m>zwm^wm^^fix-n 
mm(>ti^^imn^\.zm?-^mkth , 
[ 0 0 8 5 ] . ^ C7D nruigpw 6 crm\'^^ . iSifiatei 

gf^2 2 a . 2 2 b ^Pg-r?. i: , W&B9 cOBj^t- 
igBrlillj8SftUIS^>f3i--F2 1 dt. &X{mmi 

my^ tt- K 2 2 d i; ^iio . mm;G9<7>cAizmhm 
[0086] ;i<7)mms&X'ii.. nr»gi5#6*^jgBr*-i^atc 
'^<7)mM^^^-itLx -e <7)ji^-^;{)jmm5 9 <7) c - b ^ 

[ 0 0 8 7 ] ±KKLfc J; d ^z:^mtmm),zxtiii. 
(o^Wj:mmmmi:'i%^tiMz^ mm<7)mmMmzxm 
9 srirK LtibLxh. mmm<7>^h^\,^mmm 
i^^mzsimmt 6 m^mi-^ m izmmij ^ h 
(r)x\ ^wjmm6'^^tiizifdmim&<^mm'oim^ 

m±^^:itti^X'^^, 

[0 0 88] ^:*3. «fiB;59<0^#:6-|plS:^^|pltc:-r 

(m7oiisgjg,«) m7it:^^m(om7cr>mtmmi>zg^ 

m&h h \ ^mmmi^imi lx wm^o:>^m.^mh 
i>coT'S)0. ^w.mz\,±. *Affl^57. m^mis^Bo/ 
■siws^ei)^h^£^msmwo-^fiz^ m^2 5 tmiss. 

■ri> i 3 <,z^^ird-z^mwm^^^)V2 6 S:fiii.r 
[0089] c:c:t% itie«siE%^n'f;P2 6{±. 
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[0090] mz. 2 6 izm^Lfz 

[0091] ^(Dmmf&2 7{i. wms>^e(7)^mij 

[0092]_h34L^J:3 iz^^mmMiziifUf. 
^^fpc^m^tm^-t^ J: 0 (:3£®«s!E^3-f ;V2 6 
^^{t/::^ ti^zXK). -^m^^ 6 co^iSt^ j; L 
7tJ^^-fl:2r3t®fl:S[^:3 >f ;P 2 6 tJBtt::>3 tLXm 

i i: 3&<-c# , mmmc^y^-^-m^^b^t zbtf^x- 

[ 0 0 9 3 ] ta^-^T . mtimmmi¥'^&?^i^<omm 
immmizxsimm b b <7ym^m^mr^-^& 

Xh K) . ikAmimi'Z<7)7f.mmti Srill*»-&S h C0X$) 

0, Mimi,zii. mm^%±-^-^ f\^2 6izm.mzmm 

[ 0 0 9 4 ] ^^T'. mmmmMmv^ 3j--k 2 1 e 
ti, ikxmi^miz^'m.^^^ fi^2 6i>zmm^ti^ 
mmm^^mjimiz^'tmiz. mmw^m.^^ )\^2 

[ 0 0 9 5 ] uuz.(^x 0 i,zmm,^ixrzmm^m^ 
tbf^ s . nm^ 9t-t^ <7:>-m^-5cu^mmi e t sis 

[0096] }nz. 2 6 L:t 

2 5 i 0 , j£S«SfL^^ =? >f 2 6 2 

[0097] z(r>mmmM2 7ii. ■^mmte<7mm:fj 
^ttm^zfctthmmiib Lxi!^m-t^ . 



[0098] flL. mmm^amy^ :t- H 2 1 e IZJ: 

0 . l§Sa||«fu2 7 ^^SAift-f^l^iOMfi)* i: tTill< b t 
C07f.^tcr>X\ SA:^l^iI^<^^W^W6<^^l!)B#cD^ 

[0099] ±5EL!t i a iC^HMJ^Stwi fttf. ^ 

Kif^B#tc32fr^ii^^=i^ ;^2 6 izmi&^tihmWtW^ 
imif\^izm-^ 0 izmmw^iMmis^^ 3}-- k 2 1 e 
Lfz<7^x\ ikxij\^^<o^wi^^ 6 io^iji^tT);?^ 

[0100] Mw^^ , mmm^jm^r^ ^-k 2 1 

e tc; i 0 « "STM^W 6 <r)jmij\^^<^^Wmi'ZliT^9. 
^^n^;U2 6<7)gtt:^l^iSBfL, nTSlSUW 6 

[0101] ^rfc. :^mmmmcD^mb lx, m9i,z 

*3>f;l^2 6ic:^$ixS^mSiESrm:^lnIlcaEi-J: 3 
izmmn^iMm:^^ ^- K 2 2 e ^tfggL/::co-C, iilfr 
:ft-[{iI^O^t!lgfW6<7)^i&B#c7);^t::. mm:^^i^m^^ 

[0102] «tm^s i: . '^mu^s(7y^mmzmm:h 

v^T. 3g®r»#B^lc:i^eStLi.i^^m8S2 7 S:)iS:^i*]l^ 
J: a Iti^mSKSBf^^ K 2 2 e S:^L;t:: 
f: Iw J: 0 , ■sri!)gP«6 <7)SA:^[fi]^co^»B#fc{±i£@« 
SS^n-f ;U2 6oe«:*^MBft. ■5ri6SlItJ6lc:M^ 

[0 103] (|g9<7)|ISKI^®) ^1 Oli?*:^Bjcoll9 

m&Mco^iBmx'$) 0 . ^m^&i}^AMM^mttib^ 

izUWrht:i^m^-^^i><7^X^ir)^X. Mimizlt. mm 

MSr-^ .f- H 2 8 V > . 
[0 104] ZZX\ ^^«£Bi^r-f3i— h'2 8 

3 ;u 2 6 cDmmmi± v ^i^f^jEt t Jtm i <d&9S. 
r^yt---pb. jmmmcoJ:J^miznmLfzimm&^ 
^:mimm b Lt^m 2 <r>m'^^^ h t *»^>>s- . 

[0105] iJcfc:, ia±«0 J: a lc«Bg$iX3tjgBfSM^ 
9 J: 0 L/climS.tNTriSgE*t 6 b 

-ttxd izwM Lfzmmmm.^±^ ■i)V2e [zmism^ 

2 7 hX-^mm 6 {,zmWi:Mfim-th . 
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[ 0 1 0 6 ] m^smm^c^y^mi^^^^^f^ 

i . t L^vTi: ^ . i^^O ( 3 ) ^X'fjk^tl^ , 

[0 1 07] v = -L (d i/d t ) -(3) 
afrSII«[|&^rJ>f;U2 6<7)^^§rN. BiWigRtte 

L = N2 (d<f>/'d t ) ••• (4) 

d<^>/'dt= ( d^/dx) (dx/d 

-F2 8m{i^ffiOTi:'Sr?.. ^c^fziib. mmMm^ 
±a-(fV2 6 (^mi&VM 2 7 ti^i^affiS^^^ ^ 
-h'2 8icJ:oT3gBf$nTffllllK*«^3i:-tirf. 

[01091 -^-^ sim^^ecD^mm^^mirti 

ffiSiSy>f5j--H2 8cO|^«JESr®x.i.. i<^fe4^>, 
:&S!ji^?£ra^^'f ^- H 2 8 A^l^tCi 0 ^ii tT 

[0 110] asem8i£l^=^■^/^2 6<o^ 
N i: . ^stmmmm^y-^ ^- k 2 s ffymumzmt: 

[0111] Ji^L^:J:oC2|s:SIJfe?^®t;J:tL{f. ^Sl 
-l<^i^$HtTj2®mSS[ll^3'f ;W2 6tcSS£$rsK 

[0112] (^10 (Dmmmm) m 1 1 ti^is^BBo^ 

M^J^iESiXJ^v: 2 ofDmeSS 9a, 9 b i: LTiStt ^ 

[0113] ■t^j:hib. mmmi^mmx'ii. mim^^-^ 

ti. M9iJ#^$ii^<:H*<omSa5 9 a . 9 b t:Mfi-r S 

[0114] ijiciw. J; a Lzmm^titzmsi^mm 

«tA)aB5S^J^C2 1a. 2 1b. 2 1 c SrH®L, fioil 
BHilMSfjii2 2a. 2 2 bSrgatB-r^vli:-r\ HI 1<?) 



cOj^a^: X. ffiS^aS:<^ h L;t t # , ( 4 ) ~ 
( 5 ) sSCi 0 . SS^2 5<7:)^it(^±^^^U^ ( d <*/ 
d X : i^'c) "k-miS. ( d x/d t : ±) T-^Kj-TS^. 
( 3 ) 5^T-ai^:^ci^emEEv{i:»c# < 55:^ . 
[0108] 



t) -(5) 

mmmw^K ^Kmm.m^2 1 asraio. «m59 a, 
9 b AB:^I^iI^c)li:6■|^^-^^^•clIlS■^■^ . 
[0115] mz. ilBrlM^tcfc^'^Tti. 3g»rSflKgf.4 
22a. 22b2rKML. fiotS AHflSii;^ 2 1 a ,^ 2 
lb, 2 1 c$rffl®-r-S.^i:'C\ mi \<OW^X'7T^-t 

[ggsi^^L. «ia5iina«iii2 4*»/^ostiicB;m8riii, 

igBiIil®«;S:2 2b^51'9. mm^9aCO^^BA:&[6l 
izWzMzWxXWM-t^ . 

[0 1 1 6 ] iClf, 2flS<?)«;lSS59a, 9b<75rJ-^;U 

c7)^N ffitnifflR*^"^ t < . mm^mmmM 2 4 com 
EE*qi:5i!Xi±M5imig!iefTi«i— Tib2«^> mm^iffl 

mM2 4 1 M^T^mm^ 9 trS^M t # 

I \,zn Lx . mmimx-ii 0 <omm^ 9 <75iim« 

:53>f;k9*»^>^i--S>mJS^F{S. ( 6 ) 5S1-C« 
[0 1 1 7 ] Foe {N I ) 2 - ( 6 ) 

igt L-CHv^mH^I ( +^'^^^ 10,11 (D^m^ ) Srffl 
[0118] ±3^U:t J; a tC3|5SI*ie^SSlc:iix(f. 

9 a , 2 b -^mrnm-fh ^ t -C^^ ^ttJS 

(DP^mm-r^ ztTmrnm^i^mm-r^ .1 i: *^x^ ^ . 

[0119] 2^^MM{i. ^t::^#^=KAx^s;udi^- 

s:i£:«M^-r*j^-^t-^siarc. 2o«^mei5=i>f/i'9a, 

[0120] (mil COW^® ) la 1 2{i2ls:^BBiO^ 

1 iff)mmmiz'^^Mm^mnipmmc7)mm^^yp 

mmxh'o. ^^Mmm)^2 ici,zittx. tkAmzn 
ti^mmmmzimi^t^^ * a tcsf^p a fcrnsats 

K2 1 d?:<lx.TV^.|>, 

[ 0 1 2 1 ] ij^ic. iiLt<DX 0 izmi&^tifzmm^mm 



J 
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#ilS«Ot!j<tSriJiBa-ri.. ^^Mmm^2 la, 21b 

^mmi. msim«m}^2 2a. 22b t:mm't 
mi 2coiiiast:'7F-r0S&*^^Ai"^. ^ 

-r. ■a;a51)8£fl;jii2 4*»'o<0liM«aSli:. ^IASjSS^S 
;;?,2 1 aS:®0. mfii59 a S:AB:Jr|6lt=:)li*r6lt'i!rt» 

[0122] $ i^tc. mw^m^m24i}-(>c7)mmm 
m.ii . mammumy^ ^-h'2id$:iio mmpE 9 

b ^ A B :(3 [ti] tcJiI:6-|^]-C'iHS"ri. . iixtw J: 0 . «iAi& 
-f-^li 2 -OCOttfiSS 9 a . 9 b t^m^izmt^^ tVZ ijK 

[0123] mz. 2a. 22b t:mm 

L. SAffi)eiSf^2 la, 21b ^mm^^ C: fc 

[0 1 24] mmGmmmM2 4t^hcommm^i 

{±. igBrHHeSit^ 2 2b ^51 9 a 2: B A:&[{i]tc 

[0125] U** L=2r55»''o . «m59 b (i. iiKfrffllllUS 
$iJIS:J^^ b' 2 1 d lei 0 ffl)Jl«^i*^'ffiit^ ixS /ii^ 

9ac?)»5i)*E!iK$itl). 

[ 0 1 2 6 ] ±^ L/C J; d iz^mmmizxtiif. m i 

rJ^-f ?r- h' 2 1 d $-^i^L/;::&<^«lS5 9 b ^ilUSiSiX 
\(r>X\ ^M'B 9 a . 9 b oil^l^H^i. t-^M^iic^ 

[0 127] -e^Ofiil. 2|s:%BB{±'e«0Sl'SBML^V-»IK 
[0 128] 

[IMfflOfSm^rSiBfll 

ac7)$ij^jpiiisssr5^-rm^i2 

[02 ] :m^mm2<rmmw<z^^-m^^wfm 

[04 ] ii^wmy^4ff)m&mmz^^mimmn^m 
[m5'\^^<r>m^ff^mmmz^^mi^^m^^ 



acOSfJffllIllS&S:Srr«5»iEI 

[06] ^wmm 6 (73^JSjgJgtc^i>3girSlffl^#^ 

[07 ] *^BJi0^7 c7)^fi!5?^®t=^&ie»rSlffli*f^^ 
S<?5fil^lal88&lX^<^)121^fi^^5^-r^0 
[08] :$:%BBt7)^8<7)^lSfi3^®t::'S^^3i»ftlffl^^^^ 

[09 ] -=if%^R<7^m9<rymsm\>z^^im^mwim 

[010] stcflBJcomi 0<0||Jfi3]^®,W^-&iSBf§ffffl» 

■f^^som^isissatJf^<?)J32i«fi£^^'^^5e0 

[011] :*:^^BBtOl|l \<r)mWBWiZi^h^im^W^ 

[01 2] *5|Bflc5^^1 2<^IISfiJ^St-i^i»iSffliSsMii^ 
f^^So^J19IsIS&S:S^-r^0 
[013] -«»tj^:«lir:J'^jLa^-:?iOft^W^rlflfi!c 

&*-r«^0 

[014] ^KW=5r«aT^'^*x-:S'Onri!ig|5«iw'm 
[01 5] 01 3C0miKT:7^JLX-f O4m«3^«0 
[It^OiaBfl] 

1- '®sar:J'^AX-:j' 

2- S3t^ 

3 a-S^itM^ 

3b---5r»jtgfti!i^ 

3- KSvN';ur 

4- «lfpCl»/K 

7- *A?15 

8- SS[MIIlS& 
9.9a, 9b--flM^ 
9 t- -4»^:J' yT 
10.1 1--^N'^- 

1 2a~l 2c—&^ 

1 3-wnM 

2 1 a~2 1 c-ikxmmm^ 

2 1d~2 1e. 22d~22e, 2 8- ;5^-f Jf- K 
2 2a~-2 2c-ieBrlill®Sf^ 

2A-mm^mi^u 
23-mM 

2 6" fV 
Pa, Pb, Pc—mW^ 
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[gil] 



[122] 



[E13] 



.21a 



24 




Pa 



.22b 



.22a 



-Pb 4 



|i~21a 



24 
Pa 



/I. 



\r--v- 



li 



22b 



22a 
Pb i 



|*~21b 



24" 



Pa 



I, 
il 



[114] 



[051 



[EI63 



I— 21b 



p. 



>24 



N 22c 



l*-^22b 



22ti 
Pb 



>24 



22d 



^22b 
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[01 03 




ZB 



^ 

25 



25 



[HI 1] 



[121 23 . 



Pa 



22b 



22a 



+1 21c ^ 

A-AjT«TnnrTT\B_ 



IS-' 



21b 



Pa 



22b 



22a 



-4 21d >.9b 



-Pb 



21b 



[0131 



[0143 
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